Tetrabromodiphenyl ether (BDE 47) evokes estrogenicity and calbindin-D9k expression through an estrogen receptor-mediated pathway in the uterus of immature rats.
Polybrominated diphenyl ethers (PBDEs), a class of organic brominated flame retardants, have been increasing in the environment and in the tissues and milk of animals, including humans. To date, 209 PBDE congeners have been reported. Among these, 2,2',4,4'-tetrabromodiphenyl ether (BDE 47) is the dominant congener found in humans and animals. A number of studies have suggested that BDE 47 possesses the potential to disrupt the endocrine system, as well as reproductive functions. This suggests that BDE 47 may act as a developmental neurotoxin and endocrine disruptor. In this study, we employed immature rats as a developmental model to examine the potential involvement of BDE 47 in the induction of calbindin-D9k (CaBP-9k), which is a novel biomarker for screening estrogenic compounds. Beginning on postnatal day 16, BDE 47 was administered to immature rats in a dose- and time-dependent manner for 3 days. The biological effects of BDE 47 on the induction of CaBP-9k mRNA and protein were examined by semiquantitative RT-PCR and western blotting, respectively. In addition, the physiological role of the estrogen receptor (ER) in BDE 47-induced CaBP-9k expression was examined in vivo. Treatment with a high dose of BDE 47 (200 mg/kg body weight [BW]/day) resulted in a significant increase in CaBP-9k mRNA and protein 24 h after injection, whereas a modest increase was observed with low and medium doses (50 and 100 mg/kg BW/day). Additionally, treatment with the high dose of BDE 47 induced a clear uterotrophic response. Cotreatment with ICI 182,780, an ER antagonist, completely reversed the BDE 47-induced increases in uterine wet weight and CaBP-9k mRNA and protein. Taken together, these results demonstrate that BDE 47 exposure results in increases in CaBP-9k mRNA and protein in the uteri of immature rats. The biochemical pathway for BDE 47-induced activity may involve the ER-mediated signaling pathway. These results provide new insights into the estrogenic effects of BDE 47 at a critical developmental stage of the female reproductive system.